Mitochondrial and peroxisomal beta oxidation of the branched chain fatty acid 2-methylpalmitate in rat liver.
A number of isoprenoids (e.g. pristanic acid and the side chains of fat soluble-vitamins) is degraded or shortened via beta oxidation. We synthesized 2-methyl-palmitate and 2-methyl[1-14C] palmitate as a model substrate for the study of the beta oxidation of branched (isoprenoid) fatty acids in rat liver. 2-Methylpalmitate was well oxidized by isolated hepatocytes and its oxidation was stimulated after treatment of the animals with a peroxisome proliferator. Subcellular fractionation of rat liver demonstrated that 2-methylpalmitate is activated to its CoA ester in endoplasmic reticulum, mitochondria, and peroxisomes and that mitochondria and peroxisomes are capable of beta-oxidizing 2-methylpalmitate. At low unbound 2-methylpalmitate concentrations and in the presence of competing straight chain fatty acids, a condition encountered in vivo, peroxisomal 2-methyl-palmitate oxidation was 2- to 4-fold more active than mitochondrial oxidation. Treatment of rats with a peroxisome proliferator markedly stimulated mitochondrial but only slightly peroxisomal 2-methylpalmitate oxidation. The same treatment dramatically induced palmitoyl-CoA oxidase but did not change 2-methyl-palmitoyl-CoA oxidase activity. Our results indicate 1) that in untreated rats peroxisomes contribute for an important part to the oxidation of 2-methylpalmitate; 2) that treatment with a peroxisome proliferator stimulates mainly the mitochondrial component of 2-methylpalmitate oxidation; and 3) that palmitoyl-CoA and 2-methylpalmitoyl-CoA are oxidized by different peroxisomal oxidases.